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1 introduction 

1 1 Successful performance of an embankment depends as much on adopting 

standards cf good compaction in construction as on careful ^"Hr^ ombankr^nf 
the S£ .| e con of appropriate borrow soil and design feature* of me embank™, L 
The (efore a | | aspects dese rve equal attention to improve performan oe and to make the 
embankment that is economical Subgnde* which are well-compacted pcssoss mg 
strenqlh and resistance to deformation; arid due id their increased stability. 'e (iuct 
in the overall Thickness cf me pavement is usually feasible. Since in a well compacted 
embankment, subsequent settlements of the fit are n e9 ti 3 ible the permanent road 
structure can be safely placed on satisfactory complelion cf earthwork 

n ; Realizinq the advantages mat car. be had by going in for mproved 

B ; actice5 in Embankment construct™, IRC.36 -Recommended P»«*e* « «» 
Construction or Earth Embankments to, Read Works' was firs, ^b'lshed in^PTfl^he 
rc-constituted Embankment, Ground Improvement and Drainage (H-4) Comm,.tee tin 
H6 first meeting he d on 07 March 2QC0. considered the urgent r.eed to revSE J n> 
i-ode and other related Codes of Practices dealing with the embankment design anu 
construction aspects to keep pace with the changes in technology and improvements 
in the construction procedure as well as quality control erpectahons lt v^ also fel 
that irc- 10'1M1 'Recommended Practice for Bonowptt* for Road Emoank-, 
Constructed bv Manual Operation' has become obsolete, since manual method, are 
„ hein ~ ad0 pted for road conatruttion It was accordingly decided that useful 

„ ? f , ac . t0 ma¥ ne amalgamated with ihe proposed Code. Shri Mahcsh Kumar. 

Engineer-in-Chiof, Haryana PWO (BUR). (Convenor, H-4 Committee: akxtgvrth 
Shrt R K Kansa' and Shri Viptn Sha-tna. both Executve Engineers^ Haryana WO 
(Ei&R) took responsibility of preparing the draft based on their work Experiences 

tnltialtv 'his document was approved by the H-» Committee m its fourth meet ng held 
on 20 September 2009 lor placing before the "flhwoy* Speotobbn* ^d 3ten^rds 
fHSS} Committee for consideration. The HSS Committee in its second meeting 
U20 October 2009 referred back the dormant to H 4 Committee -r sc: .s 
™d,“cah°rs as pV comments dlfered by the HSS members Modlhed document, 
'duly incorporating the comments offered by the HSS CornrriM 
again approved by the H-4 Committee in its seventh meet ng held on 09 Apr • z : 
The modified draft document, thereafter, was placed before the HSS Com ittee 
durrnq Its third meeting neid on 01 May 3010 anc HSS Committee approved • 
samn The draft document was approved by the Executive Committee in its meeting 
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held on 1G May 2010 and was then placed before the IRC Council in its 191* 
meeting held at Munnar (Kerala) on 22 ™ May 2010 for consideration The Council 
approved the docurnen! subject to some modifications in the lighi of comment* 
offered by me Council Memtiers. The document after Incorporating comments 
of CounciE members was approves by the Convenor of Highways Specifications 
& Standards Comm bee for printing The Composition of H*4 Committee is as given 
below: 


Kumar, Mahesh Convenor 

Sharma. Arurt Kama* ... Co-Convenor 

Mathur. Sudhlf , . Member Secretary 

Members 


Chancf. Faquir 
Dnodapkar. A N. 
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KoUl, R.L 
Kuma?, Satender 
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Rao. Prof G.V 
Rio. Prof P.J 
Saha, B.C 
Sangal, M M 
Sen Sami ran 
Singh, R.B. 

Thomas, Dr Jimmy 

Verna, Maj V C 
Chitra, R. 

(Rep Dir CSMRS) 
Tiwari, Dr A.R 
(Rep. of DGE3R) 

C.E. PWD, Meghalaya 


Corresponding Members 

Verma, M.S. 

Ex-Officio Members 


Liansrrnga 
Smha, A V 
Inboria R P 
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(President, IRC) 

(Director Genera* (RDj&SS MoRTH 
(Secretary General IRC) 














2 SCOPE 


■ RC:33 2010 


2.1 The recommendations giver in this Code shall appiy tc the construction of 
embankments s upgrades and at miscellaneous backfill with materials obtained either 
from excavat or. for road construction, Of borrow pits, or other selecteu borrow areas 
Ail embankments shall be constructed in accordance With this Code and in conformity 
wuh t+ie alignment levels cross-seel: on s ana dimensions shown on the plans or as 
■directed by 1 the Engineer-in-Charge. 

3 MATERIALS 

3.1 The rr.aSenal used in embankment, s upgrades, earthen shoulders and 
miscellaneous backfills shall be wit, moorum, gravel Ryash a mixture of these or eny 
material approved by the Engmeer-irs -Charge Such ma to rials soall oe free C togs 
stumps, roots rubbish, or ary other ingredient likely to adversely affect the stability o ,_ 
the sm ba nk no n t/su bg, ra d e. 

3.2 ' hr? selection of the m atonal lobe used ri tbs construct on of sub grades and 
embankments shall be made o^te' necessary surveys end laboratory investigations 

4 SOIL SURVEYS AND INVESTIGATIONS 

4.1 Tne purposes of she soil surveys are: 

a) T o determine the nature of the soils with a view tc determine the 
suitability of embankments for the design of pavements 

b) To determine _ the prefer methods of handling soils ard Ihe le$1 
requirements that should be incorporated in construction soeerfi cal ions 

Q a provide data so that in combination with construction records, it 
se r ves as a basis for appropriate study of subgradf^, road bases and 
surfaces. 

4.2 Preliminary Investigations 

Alter the road alignment and JongituOFnal profile have been finalized preliminary 
nvestigaliars shall be carried out to procure me fol’owrng data 

a) The suitability of materrar tpr embankment work obtainable from 
excavation for road constructions cr from borrow areas. 

b) Information regarding the location of borrow areas sha.i consrder the 
factors of load, accessibility of each moving equ pmenla. init a' cost etc 
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ci Information regarding the highest sub-soil wafer level and she nature 
and extent of inundation, if any, qafoered from local enquiries or from 
previous official records 

dJ me character of embankment foundations including the presence of 
a riy U n stab ie strata. m arshy a rea s, etc. I n the case of high emba hkments 
anc embankments coatee on unstable strata information regarding 
ihy failure ct earlier err bank tic nts in that area together wsfo the 
causes of failure, shall 31 so be gathered from available records and 

exoE t ences 

e) Any particular construction problem in the area or any other information 
likely to be useful 


4.3 Detailed Investigations 


On me bas s of the -sped of preliminary investigations; the programme for detailed 
nvostiga-ions snail be drawn up Ttie survey procedure and information to ho gathered 
sha I conform to the outlines g iven below 

4.3.1 Test pits shall be dug in borrow areas From where the embankment material 
lS t0 oe obtained When embankment mater al rs obtained from selected borrow areas, 
adequate numoer o' samples shall be taken from each such area 1 he depth of the 
Eest pits should not exceed the likely depth of the oils by more than ISO mm 

4 3,2 The general character of the material excavated out of the lest pits *hai 
be recorded Representative samples of the ;*lI shaft be collected from the pte 
for further derailed study in the laboratory [For sampling procedure refer to IS <. 20 


(Part I)]. 

4 . 3,3 Alon S foe alignment of the road where unstable strata or sob, material is 
met with below the foundation -ever and particularly where the height oi the Fil will be 
considerable, the soil profile shall be drawn after determining, by way of boreholes, ie 
type of soil at different levels. The boreholes may be at 500 m intervals, the depth hong 
norma ly 1 25 to 1 S rr below existing ground level In the case of nigh embarc men s 
(6 m o, more-) end problematic substrata the minimum depth of boreholes 
bo twice the height d 1 the embankment However e well informed decision based 
upon the available information needs to be taken in every case. A sample should be 
taken From each stratum found in each boring. Subsequently, on tne bas s o, test? 
performed in the laboratory, foe soil profile should be drawn. High embankments .n a 
soils having h&gtrt ever S m shall be designed as per :RC 75 













IRC: 36 2010 


4.3.4 Re .able information shall be collected at this stage regarding- Ihe .probable 
highest sub soi 1 water level along the sign merit of ttie embankment If necessary 
note? shou'd be dug for lh:s purpose and left for J 2 id 2.4 hours for the water to use in 
them tc its final level before any observations, are naoe. Aiternallvely, where the sub¬ 
soil water level is Known to oe quits law or Where the digging o* holes pose particular 
difficulty on account of Ihe terrain being d fficult this information might be ascertained 
through locai! enquiries [Refer Clause 4.2 (c)] 

4.3.5 Samples o' soil intended is be used in embankment work shall be tested in 
the laboratory for tefi following properties. 

a) S eve a nays: s or partied size distribution 
bj Liqurd Lirnit. 
c) Plastic Limit 
d} Plasticity Index 

e) Shrnkage Lirml 

f) Ffee Swelling tec ex 

gj For working out the Optimum Moisture Content i.Of/ICj from the 
moisture density relalionshio n case of NHs, SHs and MDRs heavy 
compaction corresponding in IS 2720 (P&rt 3] be used while for rural 
roads comprising QDRs and VRs light compaction corresponding- to 
IS 272D [Part 7) may be used 
h) Deleterious consultente’ 

However, in ce?e$ of high fills cr embankments l.md on soft foundations 'ne substrata 
and f.ii soil for substrata shall be subjected to tests like shear strength and consolidation 
i f considered necessary and so directed by the tngmeer-irvCharge 

4.3.6 The Tests mentioned above shall be carried on I in accordance with the 
procedure aic down in IS 3720 (relevant part) "Methods of Test for So ls . 

4.3.7 After carrying dl! Lie laboratory tests each so i sample shaft be tfa shifted 
(Table 1 i according to the Indian Standard system of sol classification (IS i49dj 

4.3.B The res Lilts of laboratory investigations shall be presented m a concise 
form T'he proforma given In Table 2 may ne used tor this purpose 

4.3.9 In addition to the tests prescribed in Clause 4.3.5. samples of soil to be 
used tn embankment and subgrade (ton 5QQ mm for NHs/SHsr'MDRs and top 3C0 mm 
for rural roads) shall be tested in the laboratory for me determination of CBH as pfr' 
Clause 4.3.5 (g) after soaking t-r.e samples m water tor four days 1 he results of these 
teste shali be used for the design of pavement**. ____ 

■Or y n salt-inf'estea greasa-r where onesence of salts is suspected 

-Por ajdarce in this respenj see IRC 37 'Gu.deiines for the Design oF F Eicble Pavemente a*d 
;PC 1 5 !or 'Standard specification ano Code cf Prachc-? J c r Ccnstrucion of Chocre-te Roac 
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lablE 1 Indian Standard System el Soil Classifies Eton (IS 14 @8] 
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4 3 10 Fc r selection of soil r*fer Tables 1 on Indian Standard Soil Classiliccition 
System (IS 14ySj classification being b^sed on Hniicipated embankmen: 
performance 

4.4 Acceptance Critenaf Physical Rcguirements 

4 , 4,1 The materials used in embankments, subgrades, earthen shoulders 
and miscellaneous backfills shall be sell, moorum, I reclaimed material from 
pavement, fly-ash (pend ash] a mixture of ihese or any other material approved by 
th^ Engineer-i^-cnarga Such materials snail be free of logs, stumps roots, rubbish 
or any other ingredient likely to deteriorate or affect the stability of the embankments 
subgrade 

i) The following types cf material shall be considere-d unsuitable 'or 
embankment construction. 

a) Materials from swamps marshes and bogs. 

b) Peat. log. stump and penshab e material any sot! that class-"es as 
OL, Oi.OH or Peat n accordance with IS 1493 

c) Materials susceptible to spontaneous combustion 

d) Materia Is i n a frozen con dit ion. 

e) Clay having liquid limit exceeding 70 aid plasticity index 
exceeding 45 

f) Materials with salts resulting m leaching of the embankment. 

gj Expansive day having free swelling index exceeding 50 percent 
However m case of non availability of suitable so l m adjoining 
areas, the available son shall ue suitably med.tied 

ii) The following types of material shal be considered unsuitable for 
subgrade construction 

a) Materials from swamps marshes and bogs. 

b-j pgat log, stump and perishable material any soil that classifies as 

OL OI GH or Peat in accordance with IS 1498 

c) Materials susceptible to spontaneous combustion 

d) Materials in a frozen condition. 

e) C lay having liquid limit exceeding 60 and plasticity I idex exceeding 

f) Via ten a I with sa its res ul t mg i n lea c h .ng of the emba nk me n t 

g) Expensive soils 


g 
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4 .4,2 Expansive Play exhibiting marked swell and shrinkage proper ie>s ‘tress 
swellir q -nriex exceeding 5C percent {when tested as per IS 2T2Q (Pari 40)} snail not 
ne used as a fill material Where on expansive day having “free swelling index 1 ' value 
leas than 00 perns r.- i& used as a fill material, subgrado and top 500 mm portion of Vie 
embankment just be:ow subgrade shall be non-expansive In nature 

4.4.5 Any fill material with soluble sulphate consent exceeding 1 3 grams of 
sulphate (expressed as SO, per litre when tested in accordance with BS 1377 last 
10 . but usmg a 2.1 water soil ratio shall not be deposited witnin bO-U nrm distance 
{or any other distance described in Ihe Contract), otf permanent works constructed out 
ol concrete, cement materials or Other cementitious material 

Materials with a total sulphate content (expressed as SO.) exceeding C 5 percent by 
mass when teased in accordance with BS *3/7 lest 9 snhI no? be deposited within 
500 mm or any other distance described -ri the Contract, of metallic items forming oart 
qJ the Permanent Works 

4.4.5 T ■-e size of the ccarse m&iercal in the mixture of earn shall ordinarily not 
exceed 7b mm when placed in the embankment arid 50 mm when placed in die 
sub-grade However, the Engineer-in-charge may at h s discretion perrml the use of 
material coarser than this if he- is satisfied that !hs game will not present any difficulty 
as r & gards the placement of fill materia- and Ls compaction to the requirements of 
these specifications. The maximum particle size in such cases however, shall not bs 
toots ihen two-ihrrd of the compacted layer thickness. 

4 . 4.6 Ordinarily, snfy the material satisfying the compaction and density 
requirements cnven in Tables 3 and 4 shafi be employed for construction of the 
embankment and lire satigrede 


Table 3 Ocmpaction Requirements of Embankment nnd Subgrarfo Materials 


SI 

No 

Type of Work/MBleriaf 

Relative Compact! Oi as Pifrcenlac* o-f Max. 
Uabcmtory Dry Penally as per IS 272C | Parts. 7 or 3) 

1| 

Subcrade aid (?schen £”C j jlc'-s-rs 

Ncl I^SS 1 h£r 97 permnl 

2\ 

5mt)ankmer| 

Nol less tr:£fi S5 percenl 

31 

z.xpansfve Clays 

(Soils 'laving Iras swelling index fxceec nc 

50% ixbe-r rested ts oer l£ ?7S3parl -Gi 
s) S-ibgrad^ 

b[ EmlMritrmni i'a3r*»ed after sl lnT>>3 

Iraa'^entj 

Ncl allowed 

No: less :lian 95 cercer J 
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Table 4 Density Requirements of Embankment and SubgTsdG- Materials 


SL 

Xu 

Type of Wwk 

For NHlfSHit/MPRs 
Mfliimu'rl LSbOffltory Dry 
Unit weigtii When Tesied 

35 aer IS 2720jPSd ■) 

For Rural FtMG£ 
Uixiitium Lthoralory Dry 
Unit Weight When Tested 
as per IS 2720 (Part 1) 

1) 

Emban':men's upt-c 3 m heigh' -ui 
subjected io aflansive ttrod ng, 

Not 'ess than 15.2 kN'cu.m 

Not less than 1*4 kN/cu m 

2) 

Errtbartit'ner’.lS exceeding J ra Hcighl 
pr eiTiM-KmeritS yi ai'y -la-gii 
sud.gci ic lerg period cv inundation 

Not less than IGhkN/cu.m 

h:A les-s man 15,2 kNi'cu.m 

3) 

9ut>gr8de and vainer. shoir- ders,‘ 
Mergesi'haekrili 

Not l&ss thar 17 5 kNi'gj m 

Not less Mian 16.5 kN/eu.m 


jiiOTE. Tais'e i 5 iql apt- rabe Usn* iw&c^ lill >nefera e ; :irder pant 3*f VA31 el:'; 


5 STRUCTURAL FEATURES OF THE EMBANKMENT 

S.t The structural features and other de-ails regarding the construction wors 

shai' be decided by the Engineer h-Charge on the- das-is of the soil survey resu -.s 
Where the embartknnenl is to be supported by a soil stratum deficient In shear strength 
and foundation or embankment failures may he likely because of the superimposed 
load of the embankment, r shall be necessary to specially design it and adopt remedial 
measures Hign embankments in all soils having height over 6 m shall be descried as 
per IRC 75 In case of embankments on soft soil conditions or where the stability of 
the embankment reeds improvement, suitah e ground improvement techn ques nay 
he ocnsiacrsd and employed 

5.2 Where possible, the embankment may be built to side slopes ranging from 

1 5H IV Id 2H;iV in uninundated conditions and from 2hl IV to 3H IV tn Inundated 
conditions. These slopes ore recommended maifsy from the consideration of traf ic 
safety. It is desirable to construct wider embankment and men trim the same to achieve 
the required slopes However where the cost of constructron forbids going in fu- 5n,ch 
liberal slopes, the slopes and the slope angle may be selected depending upon the 
type of the son along with provisions for adequate safely measures like eras;- barriers 
etc The side slope -squired should be determined from 5'0J>@ stabilrly analysis giving 
due we ghtags to sub so" characterist cs 
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5.3 VVh e never rsqui red d ue to co rist ra i nfe of s pace or aifrerw ise s I opes steeper 

Tan feose suggested in Clause 5.2 above can also be provided lr such situations 
tno scopes s house t>g fn-ec ha neatly stabilized and ocher r e a'ed safety requirements 
should ulso be a [tended to. 

6 SETTfNG OUT CONSTRUCTION LIMITS 

6.1 On new works. as a first slep towards start of construction, bfe alignment 
cf the road fical^zed in the design office sna! tie ma.feed on the ground The narking 
procedure she!, consist of setting out the centre-line of I he road with the help of a 
theodolite ard total station survey equipment and establishing centre line pegs at 
ntervals along the -oad Where hcmzonfa curves break tangent sections. ti-og$, shgi 
he planted at The beginning and the end points of the curves and at Che ports ol 
intersection of the straights connected by the curves. 

6.2 Cenire-lng and Reference ^egs On tangent sections, points on transit 
sha’. ae rixed at least every ID m in p ! ain terrain and 5 m m rollrng and hiliy terrain 
The centre-hne pegs in case of points of transit may preferably consist of concrete 
hubs driven f ush with the ground These points shall ha referenced by means of 
wiat a r e called reference pegs' fixed normal to the -centre- fne peg so as to be |n a 
posit on sate from intertwines by clearing or othgi- earthwork opera to ns Reference 
pegs snail consist of angfe irons embedded in concrete or permanent bench nark 
pifers of design approved by the Erg neer-m-Charge. 

Reference pegs shell be established on curved sec!ion 5 as well where these may be 
■ocaled ar 3 distance of 10-12 m away from the apex points of me curves in extension 
of 'he largonl lines. 

6.3 Hat'er Pegs- After centre I no pegs, have been established better pegs 
marking the limits of the embankment shall be fixed on both the s.des 

tTstfer pegs are meant as gofdes tor the plant a no machinery when commencing the 
earthworks To e-.su.re theirsafety. n will be desirable to fix the pegs about 0.5 m tack 
‘rem the actua* limit of fee fill arse fn paint them n a distinctive colou r 

6.4 Sketches exulainrng the salt rig out of control p$gs for embankment 
construction are given n Fig. 1 

7 PRELIMINARY OPERATIONS 

7.1 Prior to the commencement of earthwork, [ho sue shall pe cleared of 

ary obstructions Including buildings fences utility lines, abandoned cranage 
structures and vegetation such as tress roots, undergrowth, grass, rubbish etc 
within i.-mits specified 1 by the Fngmeer ip-charge ard delineated by means of clearing 
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Fig la Reference Pegs at Curve 
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Fjg. Ifc Reference Regs at Point Transit 
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stakes (sc v Fig. 1) Except il may be desirable tc retain me vegetation lor Lhe 

sa *e cf appearance, shade oremer reasons complete clearance sh^ll be earn ed put 
wtnm me construction hm is In addition it may be necessary to remow some trees 
and jndertjrowth abaesnt to the construction area for one nr more of the following 

reasons 

aj To urov.U-e adequate s gn- dis:anoo fo r safe travel. 

h; To improve the landscape ana afford opportunity to vi aw see me 
attraction, 

c) To remove decayed or cead trees wh en might otherwise m on the 
highway; 

o) To remove obstructions to -drainage. 

e j To perm t access l* and use of dor-ow pits ano other source ot 
materials 

All trees and shrubs which are not likely to interfere with the construction and use of 
the highway should be presorvec 

7 2 Exiting trees should be preserved as far as possible and Indiscriminate 

feeling o( trees Should not bo resorted to while upgrading Avid ening and improving the 
mghway T tee s located on embanknrenlslopes haveproved to be potehtial tra rticbaza rd 
to'vehicles going off the carriageway and hutmg against them Therefore, wherever 
the t r eos a re either cn the embankment slope itself or too close to it, constituting 
satety hazard these shall be replaced systematically by aIteinative plantation 
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The existing trees by Ihe side rji he embankmenii which n ihe opinion of the Engineer 
-n.Cha'ge, are serious threa: to safety should be woved immediately, after Dbta«" mg 
Ihe approval oF compsEenl authority Other trees within 10 m of the centre line of 
extreme traffic lane should bet removed gradually after planting alternative Irees 

7.3 Materials possessing any salvage value among the removed bushes 

and stumps 5-ha be slacked 35. directed by the Engineer m-Chargc. The remaining 
materials sna 1 in at cases, be cleared away to waste areas at locations awgy 'rpm 
the road side 

7 A Care .sha'I bo taker to see that unsuitable waste materials are disposed of 

in such a manner that there s nc I ike: 1 hoed of t.^eir getimg mixed with the materials 
proposer to be used Fnr embank me nf or any other con struct on 

7.5 Stn po 1 r.g 3 nd St 0 r in g of Top Sc ir: i n lo ca hues wne re most cf tn e e m ban km ent 
materials are cot conducive to plant growth, or when so directed oy the Engmeer-m- 
Ch a rge the to 0 soi I suits b I e for p Ian t growth exist mg over the em ba n krnent fou nda r -on 
areas snail be stripped anc stored for covering embankment slopes. CUl slopes or 
other disturbed areas where re vegetation is desired 

7.6 Compacting Original Ground In all cases, where conditions permit !ho 
original ground shall be leve ed and compacted as much as reasonably possible, by 
rpl mg and where roll ng is not feasible, by way of other means like tamping Any empty 
pockets or deores&'cns left in ihe sc as a result of clearing and grubbing ape'afcsons 
shall oe fiifed and compacted 

7.7 Normally the height of the road embankment should be so decided that 
bottom of subg r .ad<? ig 0 fi t Id 1 QG m above HFL or ground I eve whichever is higher 
However, when di fference between tor or subgrade and original ground level is less 
■ban 500 mm and the max mum dry- density of the original ground level is >ei>s. than 
jhc requirement aF Tabliis 3 and 4. the same shall be mosened upto a dtprh of 
5 DO mm and re-compacted in layers at optimum mp.sture content to achieve the 
required density If the next ISO mm depth or lbs original ground below this excavation 
does net have the stipulated compaction if should be compacted until the reputed 
density as per Tables 3 and 4 s obtained in case of NHs, 5H sand MDRs. compaction 
va ues corresponding to IS ?7?Xi {Pan E) bo used while for Or her DisJncE and V lags 
Roaas compaction values corresponding to IS 2720 {Part 7) be used 

7,0 An y u nsu tab le materia |& qccu rnr g n tre emba n k ment fou ndations s h y 1 be 

removed and replaced by approved materiails 
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i^SSSSSSSSSKSKSSSS 

that (he new materials wsW bond with, the e*a*ng surface 

. „ until the foundations have been 

7 tQ Embankment work shal> not oroce^a 

approved by Lhe Engineer-in-Chage 

a CONSTRUCTION OF EMBANKMENT 

s . Only approved materials «•* be tfb-d »n the embdnkment. ThdJorK 
6-1 V j . rnsi me besi available materials a r e saved tor the 

•h»l " e 50 <” smeil ® rd Where inevitable and earth ha* to 

too portion of me emOan.-n.-n, e A ^ fo)(owln0 principles regarding the 

be borrowed from land close 10 i <- ■■'• adopted so that the ill effects at 

locates, depth and drainage of homo* pits shall be adopted 

borrow pits are kept down to the minimum: 

811 Earth available from road suitings and excavations, if suitable, should be 
used in The firsl instance 

,, 2 Botra „ pus should be rectangular in shape with one side parallel to the 
centre 'me of I he road 

, , ,3 No borrow pits should be dug within 5 m oi the toe of toe final section of the 

road embankment, after making one allowance for future esc o 

cut an im^giharv line having a 01 v k 

section of the Dank as i lulled m *g 2 
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8.1.5 Sorrow pits should npl be dug continuously lodges of ngt ie$& lhan 8 m 
width shoo'd be left at nterva's not exceeding 300 m Sms I crams should be cul 
through the- ridges i f necessary, to ’‘acililaite o F .ai"ar;e 

8.1.6 Fo prevent breed ng o-F rxigsqytees where other cond (ions permit, 
borrow pits should be well drained To ensure efficient drainage the oed evei 
oi the borrow pits should as far as possible, slope down emigres lively rewards 
the nearest cross crai.n il any -end should not oe lower than ihe bed c x the cross 
drain 

8.1.7 When it becomes necessary to borrow eanh from temporarily acquired 
cultivable iancs. the depth of bo row pits s r, uulc nol exceed 1 m The top soil to a 
cepth of 150 mm should be stripped and stacked aside Thereafter soil may oe cug 
put a further deolh not exceeding 850 mm and used In form ng Ehe embankment 
The top soi ; should than pe sp r ead back or the land. It ;s most important to adopt If's 
practice when soil 15 borrowed from rich cultivable land 

8 1.8 in waterlogged areas where the water Lab e.s near the surface, the lowering 
of the level oFlhe land even soy 30G mm which will result hom Ihe practice suggested in 
Clause 8.1.6 may make cultivation impossible In sued cases- borrow pits should take 
the form of deep narrow conilnucus ditches 1 connected with natural drainage where 
possible] so as to- conserve as much land &$ possible r ail gush coses, special ar r 
malaria measures may have to be adapted near habitations, in consul tat on with ihe 
Pubi c Health Authorities 

S.1.9 Borrow pits should noi be dug within 800 m of towns or villages If unavoidable 

they ah Quid nol exceed 30 Ej mm rn depth and should be properly drained 

8.2 Capillary Cut off 

At locations where the water tafre is high ana the soil has polemic \r *8f >iC and 
relatively great mg ration of moisture by capillarity a granular ayer. impervious 
membrane or barrier of another a d proves medium shall be inserted at a suitable 
eve by way of a cut-off. or the height of the embankment suitably increased, if found 
more econom-ca! so t^sl Fie moisSUte is. not a bis to r so tc the subgrade level 1 ne 
cap nary cut-off when provided shall extend across the full width of the embankment 
For derai s abaul the suitable lypes of cap Mary cut-offs and their provision refer to 
1 R C 34 Recam mend alienator Road Co n&t rust or n Wale flag g ed Are as a nd relevant 
clause in Section 300 of MOR f H Specification & 
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8 2 1 The capiiia-y eul-off may be a layer of coarse or fire sand gradebgrav,' 

Layer Thicknesses recommended for di Herent s iwsoora are g iven i n Table * ^"terer 
.e used as cbt-cff layer The layar shall not »e pio¥.uei at ihe edges bet s itijld 
oe replaced with suitable filter of graded granular material vnth or without non-wowm 
geo textile mate'ial for prevent ng less of fines. 


Table 5 Recommended ThitHness of Layer for Capillary Cutoff 


St. No 

SilUBfiian 

(Win rr.umTriicknfl¥a ut Layer {mm]! 

Coarse Bffd 

Fins sand 

Graded gravel 

n 

SubgnHte 0.S- ' 2 f*> aDOvr HFL **!=■*} 

150 

O 

kTj 

^50 

D 

Sj^grade 0.6- 1 0 nv afccva h c L.. ite 
fi.tbgrads act fcemg sandy in h&iure \ ? <5 
sand content no 1 less than £0 centerti 

too 

3P& 

--- 

100 


3.2.2 Cut-off with bituminised (suitably mixed wtth abii stripping agent) or other 
material a may ne provided in any of the foil owing ways. 

i} Bitum nous impregnation usmg onmer treaimeni 

Bituminous em^on appi ed at the rate olfl-15 K S oer lOsqm 


in Heavy-duty iarleit 

Enveloping sides end Milan, of the bed with heavy duly tart#. 

In} ettumi nous atabii^ed sail 

Providing bituminous slabbed soil «n a thickness of at least 40 mm 
iv) Geo ■ tome o-Site layer 

Appropriate geo-composite layers are recommended as cmt*n 

CUt’Off 

vj Other lazed soil layer 

Stabilized soiE of adequate thickness may be provided 

B 2 3 For more details about mitigating the adverse effects G< high water table 
reference may be made to IRC 34 “Recommendations far Road Construction in 

Waterlogged Areas 
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8.3 Placing Soil in Layers 

To Obtain 3aequa.Ee compaction the embankment sha! oe constructed >n uniform 
layers Successive 'aycrs of em Lank man I sag nor oc Disced until the layer under 
cons I rue'ion res been thoroughly compacted to satisfy the requirements l 3 ‘d down in 
Tables 3 and 4. 

8.3.1 The embankment material sha-l be deposnea in Jayers not exceeding 
250 mm in compacted thickness, provided further, when a sheeo foot ro.-o f Is used 
Ihe thickness of the loose I ay or shall not exceed the length of the tamping feet by more 
than 50 mm 

8.3 2 Unless otherwise directed the soil sha i oc spread uniformly over :ho entire 
width of !tie embankment The requirements of thickness at the layer and moisture 
content as laid down sha I he satisfied ue f pre the rolling s shined 

a.3.3 The mosstu re CO rife nl of the soi I to be exca vgtod f n r i jse in emba n k men f sh a I 

first bo ohockea and the procedure to bong the moisture content within permissible 
limits decjdec 

fl 3.4 If the soil has less than the required mo stare content necessary amount 
of walcv snail be added 10 i f ettner ifl me rc-rrcw pits oefore oxcavalmn is made or 
alter l>?e soil '-as bee^ spread icoseiy cn the embankment Addit on ot water may De 
made i r the former case through flooding or irrigating the borrow areas.. Emd rn tne 
alter case through sprinkling water either directly from a hose me or from a water 
browseh 

3.3.5 if the soil gs delivered to road bee is too wet it snail be dried by aerat or; 
and exposure to ine sun, till the mo stare content >s acceptable for compaction Should 
circumstances arise, such as wel weather, the moisture content of certain soiila cannot 
be reduced to ihe appropriate amount by aeration a one work cm the compaction of 
these sqiEs shall be suspended 

fl.3.6 After adjusting the moisture content (making rue alcwance for the 
evaporation losses), the so; sha l be processea by means of graders barrows, 
rotary mixers or ot/ier suitable equipment until the layer is un formly wet C?ods or 
hara lumps of earth shall he broken Jo have maximum size ot 75 mm when being 
places ir the embankment and max n ym size of 50 mm when being placed in Ehp 
top 500 mm of the embankment However* if there is to be no processing of soil 
with the help of mechanical equipment, the clods of earth shad be broken to loss 
than 50 mm size at the site cF borrow pits itseif before ber g carried to ihe site of 
err bank men e 
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B 3 j NioisturQ csnion! at the time of compaction 

Tw content ofe«h laye- rf «» - » «™. <* *«**"■ sha " » 

1 percent above to 2 percent below frs bplinum mtwlure 

a.3 S Rolling equipment 

Tne 00,1 spread m layers obeli be thoroughly COT**d 

t ^ es - . Pro v^s 

, aBI , S General Go,do to .he Selection of Compact,on Moment «,. 

Different Types of Soil 


Si. 


n 


Type 0 “ ma Leris! 


2} 


FtocK lill (weepi sch ngton<i!| 


grCABr controls. DHtH !hunl and 
ur-Dunll co'iiiery shale I'y-asr 
etc 


Suitability ol conp^^iion 
equipment to? difterenl 
types, of sail 


RemaritS 


Vibratory r Cilinr 


Yitmlpry loiter. 

Smmiii wine? ec mils-, 
Pr^malfe-lped rolls- 


3 ) 


Caarse - Grained mis 


i. 


Fmi Graced 5ala 


Vibratory refer 
Pr.fl jmax-l'.'f’Wl relief 
Smooih wheeled toiler 


Pneumatic-tyred rnlter to 
be used Fo: fly ash only 


Sheep fnai roller. 
S'-oot, wheeled roller 
Pneumatic lyred rc J Ifer 
Vibratory ^ler 

ViDip ramrre r . 
p tuner ramnej 
Plate ccxnpat toT 


5 r\sep tool 'rsiiers w •«»! 
sjuabto lor clayey sa'. 


L ----” 7 “7 , pri , ft . ]D[r ,,. ra i re n ge ^ay m madfl a m - 

NOTE- Per mfB OCl^H d! compact,an P"«B*ir« nP- M-W* ■ - ■■ e 

8 3.3 Density of Compaction The density of compacted soil shah be as per 

Tables 3 and 4 . 

8 3 1 U Each compacted eyer shall be tesled .n the field for density ^ments 
^ °Z* stipulated tr Cause 22 before the up— s far the nevt 

layer are laker in hand 
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9 SOIL EROSION AND SEDIMENTATION CONTROL 

9.1 Description 

This work shall consist af measures as shown on plans or as directed by the 

Engineer to-change control sci: erosiar, sedimentation Ana water pollution through use of 
benris. sed-ment basics, fiber mats mu.ehes, grasses s.ope d r ans and other devices 

9.2 Mato na Is 

All materials s-al! meat commenjis q r aae standards and shall be approved by the 
Engineer m-charge before being used in Hie work. 

9.3 Construction Operations 

Whore erosion o- sedimentation is likely [o be a prod'em. cleaning and grubbing 
operations ghoud be so scheduled and performed that grading operations and 
pe r manent erosion or sedimentation control features can follow immediaiufy thereafter 
if the [reject son dilions permit otherwise temporary erosion or sedimentation. oontro 
measures as perrhe requirements be taken between successive construction stages 
(jlnd er no ci rcu msta nces shall a large surf ace area of orodibie earth mater La l be e xposed 
at one time by clearing and grubbing or ex cavalier Temporary e-'oaion. sedimentation 
and pollution control will also include canstructidn work outside the nghl-of-way where 
such work is necessary as a resuit of road construction such as service roads and 
ecjuipmenl storage Srtes 

9.4 Repairing of damages cauEOd by rainfaprllage of water, the soil in the 
affected portion sr- a I be removed n such areas as directed by the Engnee^m- 
Charge before next layer is la id and refilled in layers and compacted using aupropriate 
mechanical means such as small vibratory roller, plate compactor or power ramme- r 
to achieve the required density in accordance with Tables Sand 4 \* the cut is not 
sufficiently wide far use of required mechanical means for compaction :he same shall 
be widened suitably to permit their use for proper compaction "ests shall oe earned 
out as directed by the Engmeer-m-Charge to ascertain 'be censity requirements of 
the repaired ares The work of repairing the damages including widening oh he cut, if 
any, shail be earned out oy the Contractor a: hus own cost Including the arranging of 
mac ninety/equipment for the purpose 

10 CONSTRUCTION AND MAINTENANCE OF ROAD ON A FLOOD BANK 

10.1 River embank men I (Levee I : s an artificial bank bunt along a river for 
the purpose of prefect mg adjacant land Farr. inunCasion by feed Construction of 
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embankment to control flood H: an age old praclic# and is still feeing practiced due 
to Its proven suitability Road coftsl uction can be iaken gp on the top o' such river 
embankments? tay suitably designing such structures tc have adequate right of way on 
the tcp or me embankments Basically Iheae embankments. <n addition to providing 
space for road oposliucfior, act as flood protection structures so t should be ensured 
•hat phrcalic lino is wiihin the embankment. For details re'er IR'- 39 - Guidelines for 
Co ns', ruction pf R.ve' Training: A Control Works for Road Bridges 

10 2 Rive' embankments need to be assigned taking into consiog a* u i I 
records for a period of 25 yosm n predominately agricultural areas and 5C years 
free Jency for works pertaining id protection of towns, important industrial and other 
v.;a insiai at^ons These embankments can be desaned as e<ther homogeneous 
embankments (comprising ot practically uniform type matenal with coarser 
matenal being placed a’ the slopes away from river side) and zoned embankments 
(comprising of a cars o! impervious materia!) A side slope of W'ZH or IV 3H can 
be abdpiec provided adequate factor pf safety -a obtained when checked for slope 
stability analysis The over side of the embankments should be protected against 
erosion by providing rip-rap/ravet mattress/gablon Ice wall, etc to act as energy 
absorbing aim cur Geo-loxtiies conforming to R.C:SP 59 can be provided below 
the rip-rap/revet mattress to Prevent erosion ot fill materials Fpr more details 
regarding planning and design of river embankments. IS ‘2994 and IS '1532 can 
oe referred to Construction meihodology and quatrty control of construction work 
for nver embankments need to bo earned out m a manner sinr-lar lo other road 

embankments. 

10.3 Borrow Pits on the River Side 

All earth for The embankment should do borrowed, as ’ar as possible from .he ver 
side The inner edge of any borrow pit should not be less than 15 m from ibe toe 
of the bank, the distance depending upon the magnitude and the duration of the 
fiooo to oe withstood The borrow pits should comply also with the requirements of 

Clause S.1,3. 

IQ.4 Borrow Pits on the Roar or Land Side 

Crd nariiy no borrow pits should be dug on She lands.do Where this canrot be avoided 
a berm at least 25 m wide should be left between the borrow pit and the ton of She 
nanc On sloping grounds, borrow pits should be dug or the higher side as fa- as 

possible. 
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The toe of the ben* on me rear side should have s cover of C 75 m to " 25 m over the 
saturation line drawn a: a slope J IV m 6H from the high flood .svel on the rive- 5 ae 
Fjg. 3. The depth of the cover will depend on the magnitude and duration of the ffood 
to se? wi'haloed Where necessary. rca r berms may be provided 10 grve ihe min mum 
cover over me saturation line as shown ir Fig 3 The slope of IV n 13M would b# 
found su table rn most cases i.n scecia.' cases the 5 ope of the saturation line should 
bo determined with reference to the nature of 1 he sou 



Fig. 3 Construction of Embankment ss Ffco<j Bank 


11 EMBANKMENTS AROUND STRUCTURES 

11.1 The filing around Snci over cu.verts and other strictures m the embankrrem 
area shall bo camod ou: independently of the work on ihe main embanknent 
The embankment shall be brought up simultaneous:/ n equal avers on each side 
of the* structure so as tp avoid displacement and unequal pressure Fil' r g behind 
abutments and wing wa.ls for a si men res seal conform to the genera- guidelines 
G ve- <n Append 1 * 6 pI IHC.7S Standard Specifipat ons and Code of Practice for Road 
and Budges. Sect, on V 1 Four dor on and Substructure" in respect of Ihe tyne- nf the 
materia' ihe extent of baekfil its laying and compaction etc 

11-2 Tbs soil in such cases sha! be depositee in layers not exceeding 1 5D mm 
■n case thickness a no compacted thoroughly to the requirements of fables 3 amd 
4 and trie satisfaction of he Engineer- n-Charge Where it may be impracticable 1o 
use power rollers or other heavy ecu pm ant thn compaction shall be carried out by 
mechanics 1 tampers or by other approved methods 
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12 WIDENING OF EXISTING EMBANKMENTS 


than W:4H. horizontal benenes of upto - n . rfmpntm g t eri 0 ltQb 5 added Thema®rial 
ensuing®dequate bond wish the f-res env a denin n 0 f the embankment, 

obtained frpm cutting of bench,, cnu d t» ■ f be pM is 

Kov-'ever, when the listing slop, thegtfm *^ of 

flatt0 r than 1V:4H only the sipping Surface may ba P^hed 

resorting to benching 

« —- *. 

requirements of Tables 3 a n( 1 , t ac+ j Qn m ay be carried duI with 

insufficient to permlthe use of usual mee- ra '* > '_ _V, acter v ,b r alory tamper or olher 

,re help of Ugh! «brat°nf ' ”'*1''^art- Irom tracks for widening operations shall 

rr^S'—- *■t ^ 15 ,ro rarraw tD 

permit ^movement of -V other type 0' hading e^pment 

13 EARTHWORK OVER EXISTING ROAD SURFACE 

, 3.1 were the emoanttmem is to be placed over an existing road surface, the 

writ shall be earned out as indicated below 

* rjrsw 

mra portico OOIOW tha - * 

compacted UJthere^utreKS density a, per Tables ■ 

IF the -fell* road «i*» * * Wxmi™ 

5 S*££SSr^§ 

port,ana arc compacted to the required oensrty as per Tables and a 

ksssssksskkw 

id stay in place without any modiiicatta i 


ft) 


c) 


d) 
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14 EMBANKMENT CONSTRUCTION UNDER SUBMERGED 

CONDITION 

14.1 Where frll ng or backfilinc s to be oaced under water only acceptable 
granLiiar material or rock shall be ^sed unless otherwise approved by the Engineer- in- 
Cha r ge Adaptable granular materia! snail be of GW, SW, GF. SP as pe r Table 1 and 
connst of graded, hard durable partices with maximum particle size not exceeding 
75 mm. The male-a I should be non-pashe having uniformity coefficient of not 
ess than 10. The material placed m open water shall oe deposited by end tipping 
without compaction. 

14.2 Coarse sand Ptan^e- layer in accordance with the previsions o'" RC 34. 
sha^l be provided far construction of embankment in water logged and marshy areas 

15 CONSTRUCTION OF EARTHEN SHOULDERS 

15,1 Where earth shoulders are specified these shall be constructed of the same 
material as specified for She subgraas i e top 5QG mm portion of the embankment and 
compacted to the same density requirement as set forth in Tables 3 and 4. Const ruction 
of shoulders should fee so organized as to keep pace with the construction of different 
layers dJ the pavement 

16 FLYASH EMBANKMENT CONSTRUCTION 

16 T For the DLrpose of embankment construclion either pong ash, bottom ash 
o' mound ash can be used Flyash being a very fine material is not recommended for 
embankmeit cors;ruclion. However, it may be nosea that the term fiyash is common-y 
used a generic term to denote any type of coal ash For ihe purpose of this corift 
the tern flyash would denote Pond Asti/Botom AshWteund Ash which are to be used 
To r e m ban k m en| COn S tr ijeti on 

For flyash embankment, IRC:SP:53 Guide m&s for Use of Flyash in Roac 
Embankments" including amendments snouid be referred to. I lyash for Road 
embankments, wherever it is available from a nearby thermal power plant can be 
used with an appropriate soil cover in accordance with the lines, grades and cross 
sections as approved by the Engineer-in-charge and shown on the drawings The 
following information on 'he fyash to oe used n emoan^meni construction shall be 
rr-adfi available for the approval of Fng riser in-charge 

a) P a rti do s ize a vs lys'S of 1 he m ate ria I < we! sieve ana lys is) 

b) Maximum Dry Density and Optimum Moisture Content per 
IS 2720 (Psl 8) which shall form the basis for compaction 
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The SON -o be used as soil cover W the tlyash embankment shall •'■ ' he 

requirement as specified in Tables 3 and 4 

16 2 The side soil cover, ol required width shall oe provided. along with The 
yash core and mecbenicsil, objected » me 

/re addition of side cove, subsequent to the construction of the flyash core s 
^ D0 permitted The fil material shall prefe-ably be spread ty me.hanica maa - 
f,rnenea by the meter S mdo< so as to achieve the SB®cited slope ate gra 

1e 3 Tn „ moisture content of the HU matanal shall be cheesed at the *l«°j 
:iet, prior ,0 the commencement rfcontpecteo 

°< hyate laic -or compact, oh shat » #» - P™ ^ Lsture cpntonl of the 
Manure Content when determined as per lb 2 UU i,r@ i 
cove ;" sol | £ h 3 ii also be maintained at its Optimum M^re Content 

18 4 Flv „ h shall be compacted using state, pneumatic or vibrato,ry rollers as 

2 = 55 -^ 

£ f nahed pa'at el to the final cross-section of the embankment me end prods., 
specifications for the construction cf flyash embankment* shell be as unoer 

Minimum dry density ater compaction as percentage cf mas,mum dnr density 
determined as per 13 2720 (relevant part) shall pa 95 percent 

Subsequent layers shall be placed only after ft.finished layer has been les.ed ‘or its 
density requirements 

1B .5 Oh the top of the ilyash embankment, ateast 50U mm thick earth as 
subgrade shall be provded 


17 FINISHING OPERATORS 


171 the embankment shall be finished in conformity with the alignment levels^ 
m s-seenc and dimensions shown on the plans Where the al gnntan«fhe c 

Tcurvod the top cf the embankment snail be formed w,.H the «£***"«*”» 
increased widths shown on the drawings or as the EngIreer-m-C barge r. ay • ». 

17 2 Finishing operations shell inctute the work of shaping and dressing the 
sLuide-s. roadbed and the side slopes to conform, to We typical cross-scchc- M ■ 
on 'he plans Bah the upper and lower ends of me side s.opos shall or. rau" e 
improve appea-ance ano to merge the embankment with the *t,sce,n terra 
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17.3 Wnore Ihs top so ! i has been removed and conservec (Clause 7, Si it shu 

be aprepa over the fill slopes to facilitate the growth cf vegetation S opcs muy so 
roughened and wetted s ightly prrciT to lh-e app ■ cation of tne lop soil "i orde 1 to achieve 
sat sfactory bond tie usua thickness being between 75 -rim to 153 mm After 4n e 
top soil nas seen spreon. or snai; shrubs shall be plumed on the slopes as 

instructed by [be Engineer-m-ctiarge m orasryo p r otect the slopes against erosion anp 
For aesthetic Durposes 

17.4 When the earthwork operations nave boon substantially completed, the 
roadway areas haft he cleared of ail me deb ns an d ugly scars ex srlrg near the camping 
areas etc Every eftor shall be made to obvate object onab !e sop ear a nee. 

IS DRAINAGE 

18.1 The main objective oF drainage is to prevent early Damage of the 
embankmenf/subgraefe of she pavement due to entry of excess water and preventing 
saturation upto a deoth of 1 m oelow toe tco ot the subgrade An adequate dramagt 
is required for maintaining the structural and luricteons- adequacy of the embankment/ 
subgrade of the road Tne surface of rhn embankment/subgrade at all !im§s during 
GunsLrucVJtjn shall be maintained at such a cro&stall (not fatter than that required ^or 
effective drainage of an earthen surface) as wil sned water and prevent ponding. 

18.2 Particular attention shall be pa:d io drainage for roads bu:tt on s oping 
ground, by the provision of side drains designed to carry the maximum flow ever I ke'y 
to be required Of them Drainage of h gh embankments also merits close attention and 
appropriate measures shal bo taken as recommended by che designer When a high 
embankment s made up cl sandy soil one of the possible measures against erosion 
is to have a blanket cover" Q f cohesive soil Over the sandy core 

18.3 The drainage works -Tidy be broadly Classified 3S dnder; 

a) □ rama ge of s urla ee water 

b) D rarn-age of sub-s urface water 

For guidance following codes shah be referred to 
) IRC SP 42 "Guidelines on Road Drainage" 
i) IRC:EP 50 "Guidelines oo Urban Drainage" 

19 ALLOWANCE FOR SETTLEMENT 

19,1 To a I low for s ubscq uen t settl-prr e nt fo r emba nkme nt com oat ted as de sc-" bed 

ne r e-n the finished level of the road should be act higher than the specified level by 
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(i k Lt ru'ii should however ntil be applied - 

provision refsf red lo here 

unasrjasr-sss 

IRC 7S -Guidelines (Of the Design of High EmbanKmer. 


20 COMPACTION CONTROL 


2B.1 Preliminary invesfigalions are made to determine the^nost economy 

procedure to be adopted 1 ^^^ested mvesiigations It is generally 

ZSTZrt 3££ ensure that the soil ^ 

“ gZZSZ. rr',e sp^d degree - 

compaction 

20.* A test area about 20 m long and » rn^e is prepared £ 

^ inemeLre coin e. the soil should he I,cm 1 percent 

above to 2 percent below the optimum moisture content for the sc. 

been dee ded to be used and the men dry wm»*° ^ tanden , ro |, e r, 

4 Q and 8 passes of a smooth wheel o • ■ - _ romnaction equipments 

pneumatic lyre roller o a S uitab,c number * , jj an d 16 

used In case of sheep foot re" ter 1 *m iea^ e ^ replacement method and 

passes The dry density should be determ r _ V h H condllig n Thus, the 

-—»-v 

density is determined 

2C.4 Normally ccntrcl on 

frequent moisture content and density ue.e rr n. _ _ n ttlrou3 h chests on 
deterntmetinns j£Mtaof Compacting equipment) shall 

-—* — * — 5 cmtanland 

density determinations 
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20-5 Mt>istu r e content determination & necessary to contra! the '"oislure ai 
which soil is compacted sc as to attain maxim urn compaction 0 r the son and faMhe 
purpose of finding out the above parameters, the procedure as aid down in IS 2r20 

(Part 2) shall be employee. 

20.5 The density oF the compacted soil shall be measured in the field by sand- 
replace merit method and or Nuclear Densometer. as specified in IS 2720 (Part 8 and 
o^ri 7} if during checking of compaction of a particular stretch requisite density as 
specified n Tables 3 and 4 and Clause* 22-1, if not achieved, the entire stretch wil 
oe loosened uptd the full layer depth by suitable means preferably by motor grader, 
brought to optimum moisture content and re-compacted to achieve the requisite 

density 

21 QUALITY CONTROL 

21.1 Qustity of compacted material shall be control’ed t trough exercise of 
checks on (he borrow material, the compaction process, or the end-product, singly or 
in combination as directed However in every case the end-product must conform- to 
the construction specifications 

21 2 Various tests required to lie conducted oh the borrow material, with their 
recommended frequency are indicated below AIS the tests need not be stipulated on 
every project Depending upon site condition etc. only some may be found necessary 
for a particular project. The frequency of testing indicated alters generally to the 
minimum number of tests to be conducted. The rate of testing must be steeped up 
as found necessary depending upon the variability of the materials and compaction 
methods employed on a project Tests are to be conducted as per provisions contained 

n IS 2720 

a) Gradation 

At least one test 'or each kind of soil. Usual rate of testing 2 tests- oe- 1 
3,000 cu.m of sorl 
p; Plasticity index and liquid limit 

At least are test lor each kind of sot Usual rate of testing 2 tests per 
3 000 cu ™ of soil 
c; Proctor Density lest 

A: least one test for each kind of soil. AI ine rate of 2 tests per 

3.000 cu.m of soil 

dt Deleterious Contents 

As and when required by She Engineer-in-charge 
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e's Moisture Content 

One test lor every 250 cu m of soil. 

1) GSR 

At least one teat tor each tone of •* « MM me test per 
3003 cu m of soil, 
g) Frei Swelling Index 

At teas-, ore tost tor each kind of soil. At least one test per 
3000 cu.m of soil. 

22 ANALYSIS AND ACCEPTANCE OF DENSITY RESULTS 

,, i Except when othervr.se directed, at least one measurement of dens,ty 

- r = 

-rrsriSr« * i * ,n r m 

^ , 0 *. « - 

mean density is not less man the specified density plus 


1 65- 


1 65 


(No of sJmples) 0: 


times the standard deviation 


„ 2 in general the centre! of dens>ty el top auCgradc layers of the 

rr-rACSSS^^riassKi; 

Sr£r.*rsss^rr:.-ss=K: 

Clause 22.1 

ne g if for any reason, it has not heen found possible to conduct 

number of testa mentioned above thetes, values 

used only as an aid io judgment a"d not as a proof of the quality o 
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22 A The value a f the standard deviatson shall be calculated from the formula 


■whesrH 



d - standard devsatior m g/cc, 
n - total numaer of densily measurements and 
x - value of dry density in g/cc. 
x = mean density 


23 SOFT AREAS 

23A When densly measurements revea' any soli areas in the embankment., 
the Engineer-in-Charge shai : direct that these be compacted further. If in spite of 
•hat. the speeffed compsetiem Is not achieved the material in the soft areas Shall be 
•erroved and replaced by approved material, compacted to Ihe satisfaction of the 
Engineer-in-Charge 
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(The Official amendments- to this document would be published l>s 
the IRC in its periodical, Indian Highway*' which shall he 
considered as effective and as part of the code/guidriioes'manual, 
etc, from the date specified therein} 






